The catalytic domain of Escherichia coli K-12 adenylate cyclase as revealed by deletion analysis of the cya gene.
In Escherichia coli, adenylate cyclase activity is regulated by phosphorylated EnzymeIIA(Glc), a component of the phosphotransferase system for glucose transport. In strains deficient in EnzymeIIA(Glc), cAMP levels are very low. Adenylate cyclase containing the D414N substitution produces a low level of cAMP and it has been proposed that D414 may be involved in the process leading to activation by EnzymeIIA(Glc). In this work, spontaneous secondary mutants producing large amounts of cAMP in strains deficient in EnzymeIIA(Glc) were obtained. The secondary mutations were all deletions located in the cya gene around the D414N mutation, generating adenylate cyclases truncated at the carboxyl end. Among them, a 48 kDa protein (half the size of wild-type adenylate cyclase) was shown to produce ten times more cAMP than wild-type adenylate cyclase in strains deficient in EnzymeIIA(Glc). In addition, this protein was not regulated in strains grown on glucose and diauxic growth was abolished. This allowed the definition of a catalytic domain that is not regulated by the phosphotransferase system and produces levels of cAMP similar to that of regulated wild-type adenylate cyclase in wild-type strains grown in the absence of glucose. Further analysis allowed the characterization of the COOH-terminal regulatory domain, which is proposed to be inhibitory to the activity of the catalytic domain.